1. Introduction. In this article we present the coefficients of approximations which are well suited for the calculation of logarithms on digital computers. The approximations have been derived by means of the IBM 704 program IB CTR. They are chosen so as to approximately minimize the absolute error over the appropriate interval of the argument. The method is described in detail in references [1] , [2] .
Similar selected polynomial approximations have been made available by C. Hastings [3] . The approximations of the present article, however, cover a much wider range of accuracy and should allow the coding of efficient double-precision subroutines.
Continued fraction approximations have been used systematically by E. G. Kogbetliantz and the author in connection with subroutines for the IBM 704 and 709 computers (see e.g. [4] , [5] , [6] , which contain many references to other literature on rational approximations).
The reader should note that the continued fraction approximations given in this paper not only allow for computation with fewer second-order arithmetic operations (multiplications and divisions) but also are intrinsically more accurate than polynomial approximations with equal numbers of constants.
2. Polynomial Approximations. In the case of digital computers, the argument can be assumed to be in normalized floating point form:
A. Binary machines:
B. Decimal machines:
The natural logarithm is then evaluated in accordance with the relations: (2.a) log« y = (i + log2/) -loge 2 (2.b) log, y = (/ +log«, F)-log. 10.
To obtain efficient polynomial approximations, one starts with the well known series In Tables 1 and 2 we give the coefficients c¡ for those m which result in approximations of less than or equal to 16-digit accuracy. IB CTR performs operations to 16-digit accuracy only. Its primary output, however, consists of the increments Aa( which have to be added to the power series coefficients a, of the given function to produce the coefficients of the approximation polynomial. We therefore give Selected tests of this type have consistently been satisfactory. The reader should note, however, that these tests do not usually apply to the last two digits due to the unfortunate fact that E% has been printed only to 6 digits. In order to obtain a better check, at least up to "triple precision accuracy" on the IBM 704 (2~70), we have therefore coded a triple precision logarithm subroutine based on the given increments. The accuracy of the subroutine was verified by an application to functional relationships of the form log (x-y) = log x + log y. We have every reason to believe that all of the given increments will be found to be completely accurate.
Continued Fraction
Approximations. An approximation polynomial can be transformed into a rational approximation with the same number of constants by means of the "multiple truncation procedure" described in [2] and implemented in IB CTR. It is shown in [2] that the rational approximation may actually be considerably better than the original polynomial approximation. The results submitted in the present article furnish an excellent instance of this behavior.
Rational approximations can readily be transformed into continued fractions which can be evaluated in fewer operations. In Tables 3 and 4 we give the continued fraction expressions for (log2/ + 5) and (log™ F + J) up to 16-digit accuracy. They are of the form and (2 logio e, I logio e, f log«, e,-)
respectively.
